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Facility Name/Description Capacity Status TRU TRU LLW LLW Haz Haz

Applicable Waste Type

Mixed Mixed Non-
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Storage Facility (m )3

11-07A & B Pads - Container Storage 402 Online X X X X
Areas

11-07 North Pad - Container Storage 125 Online X X X X
Unit

Table 3–29.  Waste Management Capabilities at Pantex (Continued)

Facility Name/Description Capacity Status TRU TRU LLW LLW Haz Haz

Applicable Waste Type

Mixed Mixed Non-

11-09 North Building - Container Storage 379 Online X X X X
Area

16-16 Building - Hazardous Waste 1,047 Online X X X X
Staging Facility

Disposal Facility (m )3

Construction Debris Landfill (Zone 10) 21,208 Online X

Capacity included in HWTPF.a

Unit will move to HWTPF when operational in 1999.b

Permit limitations are per burning event.c

Key: Haz, hazardous; HE, high explosives; HWTPF, Hazardous Waste Treatment and Processing Facility; LLW, low-level waste;
TRU, transuranic.
Source: King 1997b; Lemming 1998; M&H 1997:28.

LLW is currently being evaporated.  The remaining liquid LLW is being stored on the site awaiting a treatment |
process (Jones 1999). |

Pantex is presently approved to ship seven LLW streams to NTS for disposal.  Previous approvals of two waste |
streams were deactivated due to changes in the characterization of the wastes, but the requests for approval are |
being updated and reviewed and approval is expected.  Requests for the approval of two additional waste streams |
are being prepared for submittal, and several other waste streams are being studied and considered for submittal. |
These wastes are currently stored on the site.  Soil contaminated with depleted uranium has been disposed of at |
a commercial facility, and the possibility for disposal of other LLW at commercial facilities is being pursued |
where technically and economically advisable.  Radioactively contaminated classified weapon components that |
cannot be demilitarized and sanitized are sent to the classified LLW repository at NTS (Jones 1999). |

3.4.2.4 Mixed Low-Level Waste

Pantex treats mixed LLW in three areas: the Burning Ground, Building 11-9, and Building 12-17  (King 1997b).
The Burning Ground is an open-burning area where explosives, explosive-contaminated waste, and
explosive-contaminated spent solvents are burned.  A large-volume reduction is attained by this treatment, and
some wastes are rendered nonhazardous due to elimination of the high-explosive reactivity hazard
(DOE 1996a:E-50).  Building 11-9 in Zone 11 is permitted for the treatment and processing of mixed LLW and
hazardous waste in tanks and containers (DOE 1996f:4-236).
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Pantex has developed the Pantex Plant Federal Facility Compliance Act Compliance Plan to provide mixed
waste treatment capability for all mixed waste streams in accordance with the FFCA of 1992 (DOE 1996a:3-180).
Currently, some mixed LLW is stored on the site until it can be profiled and accepted by offsite treatment and
disposal facilities, in accordance with the Pantex site treatment plan (DOE 1997c:sec. 2.3.1).  The Hazardous
Waste Treatment and Processing Facility is being planned to treat mixed waste (DOE 1996a:E-50).

3.4.2.5 Hazardous Waste

Pantex stores some hazardous waste on the site.  Most hazardous waste generated at Pantex is shipped off the
site for recycle, treatment, or disposal at commercial facilities.  High explosives, high-explosive contaminated
materials, and high-explosive contaminated solid wastes are burned under controlled conditions at the Burning
Ground.  Ash, debris, and residue resulting from this burning are transported off the site for approved disposal
at a commercial RCRA-permitted facility (DOE 1996a:3-183, E-51).  Polychlorinated biphenyls waste is
transported to offsite permitted facilities for treatment and disposal (DOE 1996f:4-238).

3.4.2.6 Nonhazardous Waste

Management of solid waste is regulated by TNRCC.  Nonhazardous waste generated at Pantex falls into Texas
Class 1 or Class 2 designation.  Some solid waste (inert and insoluble materials like certain scrap metals, bricks,
concrete, glass, dirt, and certain plastics and rubber items that are not readily degradable) is designated as Class 2
nonhazardous waste and is disposed on the site in the Construction Debris Landfill in Zone 10.  The onsite landfill
is approved for both Class 2 and Class 3 wastes.  The remainder of the Class 2 nonhazardous waste generated
at Pantex is sanitary waste such as cafeteria and lunchroom waste, paper towels, and office waste.  Most of this
waste is disposed off the site at permitted landfills (such as the city of Amarillo landfill), although some goes to
offsite commercial incinerators (DOE 1997c:sec. 2.3.1).

Class 1 nonhazardous waste (such as asbestos), though not hazardous by EPA’s definition relative to RCRA, is
handled in much the same manner as hazardous waste and is sent to offsite treatment or disposal facilities
(DOE 1997c:sec. 2.3.1).  Medical waste is dispositioned through a commercial vendor who picks up and
transports the waste (DOE 1996f:4-238).

Sanitary sewage and some pretreated industrial wastewater are treated by the Wastewater Treatment Facility and
discharged to Playa 1 (DOE 1996f:4-238).  The treated effluent from the system either evaporates or infiltrates
into the ground.  Upgrades to the facility and associated collection/conveyance system will help to ensure that|
effluent limitations are met.  Included in this project is the upgrade of the existing sewage treatment lagoon, repair
and replacement of deteriorated sewer lines, construction of a closed system to eliminate the use of open ditches
for conveyance of industrial wastewater discharges, and improvements to the plant storm-water management
system (DOE 1996a:3-183, E-51).  Conceptual design of the Wastewater Treatment Facility was completed on|
January 26, 1998, and the Title I detailed design was scheduled to be completed by June 30, 1999.  Award of|
the actual facility construction contract is scheduled for January 31, 2001; completion of construction of all|
treatment facility upgrades is scheduled for November 30, 2003 (DOE 1999a).|

An environmental assessment (EA) was recently completed for the wastewater treatment plant upgrade|
(DOE 1999d) and a FONSI was issued (DOE 1999e).  As selected in the FONSI, the project to upgrade the|
existing Wastewater Treatment Facility will essentially involve the construction of a new, zero-discharge facility|
south of the current facility and outside the 100-year floodplain of Playa 1.  Specifically, two new lagoons will|
be constructed, one serving as a facultative treatment lagoon and the second as an irrigation water storage|
reservoir and alternate treatment lagoon.  The existing Wastewater Treatment Facility lagoon will be retained as|
a supplemental storage facility for treated wastewater effluent.|
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Beginning in 2003, instead of being discharged to Playa 1, treated effluents will be disposed of via land application |
for the irrigation of crops in cooperation with the Texas Tech University Research Farm.  Either a subsurface |
flow system, a center-pivot system, or an overland flow irrigation system will be used to apply effluents |
(DOE 1999d, 1999e). |

3.4.2.7 Waste Minimization

The goals of the Pantex pollution prevention and waste minimization program are to minimize the volume of
waste generated to the extent that it is technologically and economically practical; reduce the hazard of waste
through substitution or process modification; minimize contamination of real property and facilities; minimize
exposure and associated risk to human health and the environment; and ensure safe, efficient, and compliant long-
term management of all wastes (DOE 1996a:3-180).

Although an overall increase in waste generation of 49 percent occurred in 1996, this was largely a result of the
removal of contaminated soil from ditches as part of the environmental restoration program.  In fact, from 1987
to 1996, the generation of routine hazardous waste decreased by more than 99 percent.  The generation of other
waste types has also been reduced.  The goal of reducing the generation of mixed LLW by 50 percent from 1992
levels has already been met.  Another goal is to halve the generation of LLW and State-regulated (Class 1) wastes
by 1999 (DOE 1997c:sec. 3.5).  Pantex also participates in the Clean Texas 2000 pollution prevention program
and has committed to a 50 percent reduction in 1987 chemical releases and hazardous waste generation by the
year 2000 (DOE 1996f:4-232).  Currently, telephone directories, paper, certain plastics, and some steel and
aluminum cans are being recycled (DOE 1996a:E-51).

3.4.2.8 Preferred Alternatives From the WM PEIS

Preferred alternatives from the WM PEIS (DOE 1997a:summary, 109) are shown in Table 3–30 for the four
waste types analyzed in this SPD EIS.  A decision on the future management of these wastes could result in the
construction of new waste management facilities at Pantex, and the closure of other facilities.  Decisions on the
various waste types are expected to be announced in a series of RODs to be issued on this WM PEIS. In fact,
the TRU waste ROD was issued on January 20, 1998 (DOE 1998a), with the hazardous waste ROD issued on |
August 5, 1998 (DOE 1998b).  The TRU waste ROD states that DOE will develop and operate mobile and fixed |
facilities to characterize and prepare TRU waste for disposal at WIPP.  Each DOE site that has, or will generate, |
TRU waste will, as needed, prepare and store its TRU waste on the site.  The hazardous waste ROD states that |
most DOE sites will continue to use offsite facilities for the treatment and disposal of major portions of the |
nonwastewater hazardous waste, with ORR and SRS continuing to treat some of their own hazardous waste on |
the site in existing facilities where this is economically favorable.  More detailed information on DOE’s |
alternatives for the future configuration of waste management facilities at Pantex is presented in the WM PEIS, |
and the hazardous waste and TRU waste RODs. |
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Table 3–30.  Preferred Alternatives From the WM PEIS
Waste Type Preferred Action

TRU and mixed TRU DOE prefers treatment and storage of Pantex TRU waste at LANL.a

LLW DOE prefers to treat Pantex LLW on the site.  DOE prefers to ship Pantex LLW to one of two or
three regional disposal sites.

Mixed LLW DOE prefers to treat mixed LLW generated at Pantex on the site consistent with Pantex’s site
treatment plan.  DOE prefers to ship Pantex mixed LLW to one of two or three regional
disposal sites.

Hazardous DOE prefers to continue to use commercial facilities for hazardous waste treatment.  | b

ROD for TRU waste (DOE 1998a) states that “each of the Department’s sites that currently has or will generate TRU waste willa

prepare and store its TRU waste on site. . . .”  The ROD did not specifically address TRU waste generated at Pantex, since there
is currently no TRU waste in inventory at Pantex.
ROD for hazardous waste (DOE 1998b) selected the preferred alternative at Pantex.| b

Key: LANL, Los Alamos National Laboratory; LLW, low-level waste; TRU, transuranic.
Source: DOE 1997a:summary, 26, 109.

3.4.3 Socioeconomics

Statistics for employment and regional economy are presented for the REA as defined in Appendix F.9, which
encompasses 32 counties surrounding Pantex in Texas and New Mexico.  Statistics for population, housing,
community services, and local transportation are presented for the ROI, a three-county area (in Texas) in which
93.8 percent of all Pantex employees reside as shown in Table 3–31.  In 1997, Pantex employed 2,944 persons|
(about 1.3 percent of the REA civilian labor force) (King 1997a).|

Table 3–31.  Distribution of Employees by Place of Residence
in the Pantex Region of Influence, 1997

County Employees Employment (Percent)
Number of Total Site

Randall 1,629 55.3

Potter 965 32.8|
Carson 167 5.7

ROI total 2,761 93.8|
Source: King 1997a.

3.4.3.1 Regional Economic Characteristics

Selected employment and regional economy statistics for the Pantex REA are summarized in Figure 3–18.
Between 1990 and 1996, the civilian labor force increased 11.6 percent to 234,072.  In 1996, the unemployment|
rate in the REA was 4.6 percent, which was lower than the 5.6 percent unemployment rate in Texas and the|
8.1 percent unemployment rate in New Mexico (DOL 1999).  In 1995, government activities represented the|
largest sector of the employment in the REA (21.9 percent).  This was followed by retail trade (19.6 percent)
and services (18.8 percent).  The totals for these employment sectors in Texas were 18.0 percent, 18.7 percent,
and 24.7 percent, respectively.  The totals for these employment sectors in New Mexico were 22 percent,
20.3 percent, and 26.7 percent, respectively (DOL 1997).|

3.4.3.2 Population and Housing

In 1996, the ROI population totaled 212,729.  Between 1990 and 1996, the ROI population increased 9.6 percent
compared with the 12.2 percent increase in Texas (DOC 1997).  Between 1980 and 1990, the number of housing
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units in the ROI increased by about 15.8 percent, compared with the 26.3 percent increase in Texas.  The total
number of housing units within the ROI for 1990 was 83,590 (DOC 1994).  The 1990 homeowner vacancy rate
for the ROI, 3.3 percent, was similar to the Texas rate of 3.2 percent.  The renter vacancy rate, 14.2 percent,
was also similar to Texas’ 13 percent (DOC 1990a).  Population and housing trends in the Pantex ROI are
summarized in Figure 3–19.

3.4.3.3 Community Services

3.4.3.3.1 Education

Eight school districts provide public education in the Pantex ROI.  As shown in Figure 3–20, school districts
were operating between 56 and 100 percent of capacity in 1997.  In 1997, the average student-to-teacher ratio
for the ROI was 15:1 (Nemeth 1997a).  In 1990, the average student-to-teacher ratio for Texas was 11.3:1
(DOC 1990b; 1994).

3.4.3.3.2 Public Safety

In 1997, a total of 542 sworn police officers were serving the ROI.  The 1997 ROI average officer-to-population
ratio was 2.5 officers per 1,000 persons (Nemeth 1997b).  This compares with the 1990 State average of
2.0 officers per 1,000 persons (DOC 1990b).  In 1997, 487 paid and volunteer firefighters provided fire
protection services to the Pantex ROI.  The 1997 average ROI firefighter-to-population ratio was 2.3 firefighters
per 1,000 persons (Nemeth 1997b).  This compares with the1990 State average of 0.9 firefighters per



Surplus Plutonium Disposition Final Environmental Impact Statement

3–102

Figure 3–18.  Employment and Local Economy for the Pantex Regional Economic Area and the States
of Texas and New Mexico
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Figure 3–19.  Population and Housing for the Pantex Region of Influence and the State of Texas
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Figure 3–20.  School District Characteristics for the Pantex Region of Influence
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1,000 persons (DOC 1990b).  Figure 3–21 displays the ratio of sworn police officers and firefighters to the
population for the Pantex ROI.

3.4.3.3.3 Health Care

In 1996, a total of 531 physicians served the ROI.  The 1996 average physician-to-population ratio in the ROI
of 2.5 physicians per 1,000 persons compares with the 1996 State average of 2.2 physicians per 1,000 persons
(Randolph 1997).  In 1997, six hospitals served the three-county ROI.  The 1997 hospital bed-to-population ratio
was 5.9 beds per 1,000 persons in the ROI (Nemeth 1997c).  This compares with the 1990 State average of 3.4
beds per 1,000 persons (DOC 1996:128).  Figure 3–21 displays the ratio of hospital beds and physicians to the
population for the Pantex ROI.

3.4.3.4 Local Transportation

Vehicular access to Pantex is provided by FM 683 to the west and FM 2373 to the east.  Both roads connect with
FM 293 to the north and U.S. Route 60 to the south (see Figure 2–4).  Four road segments in the ROI could be
affected by route disposition alternatives: I–27 from Local Route 335 at Amarillo to I–40 at Amarillo and FM 683
from U.S. Route 60 to FM 293.  The third is FM 2373 from I–40 to U.S. Route 60.  The fourth is FM 2373 from
U.S. Route 60 to FM U.S. Route 60 (DOE 1996a).

Aside from routine minor preventive maintenance paving, there was one planned road improvement project in
1998 that could affect access onto the Pantex site.  This includes the construction of a bridge along FM 1912
over U.S. Route 60.  There are also long-range plans to build a bridge at the intersection of FM 2373 and
U.S. Route 60.  Both of these projects are not expected to be initiated until the year 2000 or beyond (Nipp 1997).
Even without these improvements, the road system is more than adequate for current Pantex workloads.Amarillo
City Transit provides public transport service to Amarillo, but the service does not extend to Pantex.  The major
railroad in the Pantex ROI is the Burlington Northern and Santa Fe Railroad, a mainline that forms the southern
boundary of Pantex and provides direct access to the site.  There are no navigable waterways within the ROI
capable of accommodating material transports to the plant.

Amarillo International Airport provides jet air passenger and cargo service from national and local carriers.
Several smaller private airports are located throughout the ROI (DOE 1996a).

3.4.4 Existing Human Health Risk

Public and occupational health and safety issues include the determination of potentially adverse effects on human
health that result from acute and chronic exposures to ionizing radiation and hazardous chemicals.

3.4.4.1 Radiation Exposure and Risk

3.4.4.1.1 General Site Description

Major sources and levels of background radiation exposure to individuals in the vicinity of Pantex are shown in
Table 3–32.  Annual background radiation doses to individuals are expected to remain constant over time.  The
total dose to the population, in terms of person-rem, changes as the population size changes.  Background
radiation doses are unrelated to Pantex operations.
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Figure 3–21.  Public Safety and Health Care Characteristics for the 
Pantex Region of Influence
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Table 3–32.  Sources of Radiation Exposure to Individuals
in the Pantex Vicinity Unrelated to Pantex Operations

Source (mrem/yr)
Effective Dose Equivalent

Natural background radiation

Cosmic and external terrestrial radiation 93a

Internal terrestrial radiation 39b

Radon in homes (inhaled) 200b c

Other background radiationb

Diagnostic x rays and nuclear medicine 53

Weapons test fallout <1

Air travel 1

Consumer and industrial products 10

Total 397

DOE 1997c:65.a

NCRP 1987:11, 40, 53.b

An average for the United States.c

Releases of radionuclides to the environment from Pantex operations provide another source of radiation exposure
to people in the vicinity of Pantex.  Types and quantities of radionuclides released from Pantex operations in 1996
are listed in the 1996 Environmental Report for Pantex Plant (DOE 1997c:64).  Doses to the public resulting
from these releases are given in Table 3–33.  These doses fall within radiological limits per DOE Order 5400.5
(DOE 1993a:II-1–II-5) and are much lower than those of background radiation.

Table 3–33.  Radiation Doses to the Public From Normal Pantex
Operations in 1996 (Total Effective Dose Equivalent)

Atmospheric Releases Liquid Releases Total

Members of the Public Standard Actual Standard Actual Standard Actuala a a

Maximally exposed individual 10 8.8×10 4 0 100 8.8×10
(mrem)

-5 -5

Population within 80 km None 2.1×10 None 0 100 2.1×10
(person-rem)b

-3 -3

Average individual within 80 km (mrem) None 7.6×10 None 0 None 7.6×10c -6 -6

The standards for individuals are given in DOE Order 5400.5 (DOE 1993a:II-1–II-5).  As discussed in that order, the 10-mrem/yra

limit from airborne emissions is required by the Clean Air Act, and the 4-mrem/yr limit is required by the Safe Drinking Water Act;
for this SPD EIS, the 4-mrem/yr value is conservatively assumed to be the limit for the sum of doses from all liquid pathways.
The total dose of 100 mrem/yr is the limit from all pathways combined.  The 100-person-rem value for the population is given
in proposed 10 CFR 834, as published in 58 FR 16268 (DOE 1993b:para. 834.7).  If the potential total dose exceeds the
100-person-rem value, it is required that the contractor operating the facility notify DOE.
About 275,000 in 1996.b

Obtained by dividing the population dose by the number of people living within 80 km (50 mi) of the site.c

Source: DOE 1997c:65. 

Using a risk estimator of 500 cancer deaths per 1 million person-rem (5×10  fatal cancer per person-rem) to the-4

public (see Appendix F.10), the fatal cancer risk to the maximally exposed member of the public due to
radiological releases from Pantex operations in 1996 is estimated to be 4.4×10 .  That is, the estimated-11

probability of this person dying of cancer at some point in the future from radiation exposure associated with 1
year of Pantex operations is less than 5 in 100 billion.  (It takes several to many years from the time of radiation
exposure for a cancer to manifest itself.)
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According to the same risk estimator, 1.1×10  excess fatal cancer is projected in the population living within-6

80 km (50 mi) of Pantex from normal operations in 1996.  To place this number into perspective, it may be
compared with the number of fatal cancers expected in the same population from all causes.  The 1996 mortality|
rate associated with cancer for the U.S. population was 0.2 percent per year (Famighetti 1998:964).  Based on
this mortality rate, the number of fatal cancers expected to occur during 1996 from all causes in the population
living within 80 km (50 mi) of Pantex was 550.  This expected number of fatal cancers is much higher than the
1.1×10  fatal cancer estimated from Pantex operations in 1996.-6

Pantex workers receive the same dose as the general public from background radiation, but they also receive an
additional dose from working in facilities with nuclear materials.  Table 3–34 presents the average dose to the
individual worker and the cumulative dose to all workers at Pantex from operations in 1996.  These doses fall
within the radiological regulatory limits of 10 CFR 835 (DOE 1995a:para. 835.202).  According to a risk
estimator of 400 fatal cancers per 1 million person-rem among workers  (Appendix F.10), the number of6

projected fatal cancers among Pantex workers from normal operations in 1996 is 0.011.

Table 3–34.  Radiation Doses to Workers From Normal
Pantex Operations in 1996 

(Total Effective Dose Equivalent)
Onsite Releases and 

Direct Radiation

Occupational Personnel Standard Actuala

Average radiation worker None 8.7
(mrem)

b

Total workers (person-rem) None 28c

The radiological limit for an individual worker is 5,000 mrem/yra

(DOE 1995a:para. 835.202).  However, DOE’s goal is to maintain
radiological exposure as low as is reasonably achievable.  It has therefore
established an administrative control level of 2,000 mrem/yr
(DOE 1994a:2-3); the site must make reasonable attempts to maintain
individual worker doses below this level.
No standard is specified for an “average radiation worker”; however, theb

maximum dose that this worker may receive is limited to that given in
footnote “a.”
About 3,160 in 1996 of which approximately 2,400 were badged.c

Source: M&H 1997.

A more detailed presentation of the radiation environment, including background exposures and radiological
releases and doses, is presented in the 1996 Environmental Report for Pantex Plant (DOE 1997c).  In addition,
the concentrations of radioactivity in various environmental media (including air, water, and soil) in the site region
(on and off the site) are presented in that same report.

3.4.4.1.2 Proposed Facility Location

External radiation doses and concentrations of gross alpha and plutonium in air have been measured in Zone 4.
In 1996, the annual dose in Zone 4 was about 100 mrem.  This is the same as measured at the offsite control
location, which indicates that there is no additional dose to workers above background.  In that same year, the|
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Zone 4 concentration in air of plutonium 239/240 was 3.2×10  pCi/m .  This value was about one-third less than-7 3

that measured at the offsite locations (DOE 1997c:67, 77, 79).

3.4.4.2 Chemical Environment

The background chemical environment important to human health consists of the atmosphere, which may contain
hazardous chemicals that can be inhaled; drinking water, which may contain hazardous chemicals that can be
ingested; and other environmental media through which people may come in contact with hazardous chemicals
(e.g., surface water during swimming, soil through direct contact, or food).  Hazardous chemicals can cause
cancer and noncancer health effects.  The baseline data for assessing potential health impacts from the chemical
environment are addressed in Section 3.4.1.

Effective administrative and design controls that decrease hazardous chemical releases to the environment and
help achieve compliance with permit requirements (e.g., air emissions and NPDES permit requirements)
contribute to minimizing health impacts on the public.  The effectiveness of these controls is verified through the
use of monitoring information and inspection of mitigation measures.  Health impacts on the public may occur
via inhalation of air containing hazardous chemicals released to the atmosphere during normal  Pantex operations.
Risks to public health from other possible pathways, such as ingestion of contaminated drinking water or by
direct exposure, are lower than those from the inhalation pathway.

Baseline air emission concentrations and applicable standards for hazardous chemicals are addressed in
Section 3.4.1.  The baseline concentrations are estimates of the highest existing offsite concentrations and
represent the highest concentrations to which members of the public could be exposed.  All annual concentrations
are in compliance with applicable guidelines and regulations.  Information on estimating the health impacts of
hazardous chemicals is presented in Appendix F.10.

Exposure pathways to Pantex workers during normal operations may include the inhalation of contaminants in
the workplace atmosphere and direct contact with hazardous materials.  The potential for health impacts varies
among facilities and workers, and available information is insufficient for a meaningful estimate of  impacts.
However, workers are protected from workplace hazards through appropriate training, protective equipment,
monitoring, substitution, and engineering and management controls.  They are also protected by adherence to
OSHA and EPA standards that limit workplace atmospheric and drinking water concentrations of potentially
hazardous chemicals.  Appropriate monitoring that reflects the frequency and amounts of chemicals used in the
operational processes ensures that these standards are not exceeded.  Additionally, DOE requires that conditions
in the workplace be as free as possible from recognized hazards that cause, or are likely to cause, illness or
physical harm.  Therefore, workplace conditions at Pantex are substantially better than required by standards.

3.4.4.3 Health Effects Studies

Only one cancer incidence and mortality study was conducted on the general population in communities
surrounding Pantex for the period 1981 to 1992, and only one study of workers (employed between 1951 and
1978) has been done.  There were no statistically significant increases in mortality among females in the general
population during this period, but significant increases in prostate cancer mortality occurred among Potter County
and Randall County males, and in leukemia mortality among Carson County males.  No statistically significant
increases in other types of cancer among males occurred during this period.  Significantly fewer deaths were
observed in the workforce than would be expected judging from U.S. death rates for cancer, arteriosclerotic
heart disease, and digestive diseases.  No specific causes of death occurred more frequently than expected.
Workers were reported to show a nonstatistically significant excess of brain cancer and leukemia in the study
conducted; the small number of cases could be attributed to chance alone.  For a more detailed description of
the studies reviewed and the findings, and for a discussion of the epidemiologic surveillance program
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implemented by DOE to monitor the health of current Pantex workers, refer to Appendix M.4.5 of the Storage
and Disposition PEIS (DOE 1996a).

3.4.4.4 Accident History

In 1989, during a weapon disassembly and retirement operation, a release of tritium in the assembly cell occurred.
Four workers received negligible doses, and a fifth, a somewhat higher, but still low dose of 1.4 mrem.  No other
incidents involving the accidental release of radioactivity from Pantex have taken place in more than 30 years.

3.4.4.5 Emergency Preparedness

Each DOE site has established an emergency management program that would be activated in the event of an
accident.  This program has been developed and maintained to ensure adequate response to most accident
conditions and to provide response efforts for accidents not specifically considered.  The emergency
management program includes planning, preparedness, and response.

Pantex has an emergency management plan to protect life and property within the facility, the health and welfare
of surrounding areas, and the defense interests of the nation during any credible emergency situation.  Formal
mutual assistance agreements have been made with the Amarillo fire department, the National Guard, and St.
Anthony's Hospital.  Under accident conditions, an emergency coordinating team of DOE and Pantex contractor
management personnel would initiate the Pantex emergency plan and coordinate all onsite actions.

If offsite areas could be affected, the Texas Department of Public Safety would be notified immediately and
would make emergency announcements to the public and local governmental agencies in accordance with Annex
R of the State of Texas Emergency Management Plan.  Pantex has Radiological Assistance Teams equipped and
trained to respond to an accident involving radioactive contamination on or off the site.  In addition, the Joint
Nuclear Accident Coordination Center in Albuquerque, New Mexico, can be called on if needed to mobilize
radiation emergency response teams from DOE, DoD, and other participating Federal agencies.

DOE has specified actions to be taken at all DOE sites to implement lessons learned from the emergency response
to an accidental explosion at Hanford in May 1997.  These actions and the timeframe in which they must be
implemented are presented in Section 3.2.4.5.

3.4.5 Environmental Justice

Environmental justice concerns the environmental impacts that proposed actions may have on minority and low-
income populations, and whether such impacts are disproportionate to those on the population as a whole in the
potentially affected area.  In the case of Pantex, the potentially affected area includes only parts of northwestern
Texas.

The potentially affected area around Zone 4 West is defined by a circle with an 80-km (50-mi) radius centered|
at Pantex (lat. 35E20'0.4" N, long. 101E34'22.5" W).  The total population residing within that area in 1990 was
266,004.  The proportion of the population there that was considered minority was 19.1 percent.  The same|
census data show that the percentage of minorities for the contiguous United States was 24.1, and for the State
of Texas, 39.3 (DOC 1992).

Figure 3–22 illustrates the racial and ethnic composition of the minority population in the potentially affected area.
At the time of the 1990 census, Hispanics were the largest minority group within that area, constituting
12.8 percent of the population.  Blacks constituted about 4.2 percent, and Asians, about 1.3 percent.  Native|
Americans were the smallest group, constituting about 0.8 percent (DOC 1992).
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A breakdown of incomes in the potentially affected area is also available from the 1990 census data (DOC 1992).
At that time, the poverty threshold was $9,981 for a family of three with one related child under 18 years of age.
A total of 39,578 persons (15.2 percent of the total population) residing within the potentially affected area around |
Zone 4 West reported incomes below that threshold.  Data obtained during the 1990 census also show that of |
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Figure 3–22.  Racial and Ethnic Composition of Minorities Around Pantex

the total population of the contiguous United States, 13.1 percent reported incomes below the poverty threshold,
and that Texas reported 18.1 percent.

3.4.6 Geology and Soils

Geologic resources are consolidated or unconsolidated earth materials, including ore and aggregate materials,
fossil fuels, and significant landforms.  Soil resources are the loose surface materials of the earth in which plants
grow, usually consisting of disintegrated rock, organic matter, and soluble salts.

3.4.6.1 General Site Description

Pantex is rather flat and includes four playas on DOE property and two playas on land leased from Texas Tech
University (M&H 1996a:5-5).  The playas are frequently dry, with clay bottoms and depths to about 9 m
(30 ft)(DOE 1996a:3-165).  (See Section 3.4.7.1 for additional information on these playas.)  The primary
surface deposits at Pantex are Pullman soils on the Southern High Plains surface and Randall soils in the playas
(M&H 1996a:3-1).

The Pullman soils are the soil horizon in the uppermost section of the Quaternary-aged Blackwater Draw
Formation.  This formation consists of a sequence of buried soil horizons, the upper unit of mostly clay loam
and caliche about 3 m (10 ft) thick and a lower unit of silty sand with caliche 10 to 24 m (30 to 80 ft) thick.  The
Blackwater Draw Formation overlies the Ogallala Formation (M&H 1996a:3-1).

The Ogallala Formation of Tertiary Age regionally consists of alluvial sediments partly occupying paleovalleys,|
with eolian sediments capping paleouplands and most fluvial deposits.  More specifically, the basal, paleovalley|
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fill materials consist of sands and gravels deposited in a high-energy fluvial environment along with fine sand and |
silt and laminated-to-massive clay resulting from overbank or floodplain deposition.  Eolian sediments overlie and |
are interbedded with the fluvial deposits and consist of dune sand deposits as well as deposits ranging from fine |
sand to coarse silt thought to have been deposited as thin sand sheets and loess.  Overall, a total of seven distinct |
lithofacies have been identified in the Ogallala Formation, including gravel; sand and gravel; fluvial sand; find sand |
and mud; laminated fine sand and silt; and laminated-to-massive clay, eolian sand, and fine sand to coarse silt |
(Gustavson 1996:1, 5, 17, 34, 48).  The top of the formation is capped by the Caprock caliche.  Depths to the |
base of the Ogallala vary considerably, from about 90 m (300 ft) at the southwest corner of the site to about
220 m (720 ft) at the northeast corner of the site (M&H 1996a:3-1).  Underlying the Ogallala Formation are
sedimentary rocks of the Triassic Dockum Group.  This rock is as much as 30 m (100 ft) thick and consists
of sandstone, siltstone, and mudstone.  The portion of the Triassic Dockum Group near the northeastern corner
of Pantex was eroded before the Ogallala was deposited directly on Permian strata (M&H 1996a:19).  The
Permian strata consist of deposits of salt, shale, limestone, argillaceous (clay-bearing)  limestone, and dolomite.
No economically viable geologic resources have been identified at Pantex (DOE 1996a:3-165).

Dissolution of salt beds within the Permian strata has resulted in sinkholes and fractures in nearby Armstrong
and Hutchinson Counties in Texas.  No sinkholes or fractures have been identified in Carson County, where the
site is located.  Recent work using shallow seismic data has determined that the structure beneath the playas at
Pantex and adjacent areas shows the displacement of Ogallala strata.  This displacement is attributed to the
dissolution of underlying salt beds, an active geologic process in the region (DOE 1996a:3-165).  In terms of the
life of Pantex, the effects of that process are negligible (M&H 1997:19).

There are no capable faults in the vicinity of Pantex.  A capable fault is one that has had movement at or near the
ground surface at least once within the past 35,000 years or recurrent movement within the past 500,000-years
(DOE 1996a:3-165).  No tectonic faulting younger than late Permian is recognized at or near Pantex.  An
assessment of natural hazards at Pantex found three major subsurface faults and one minor surface fault.  The
subsurface faults range from 64 to 250 km (40 to 155 mi) in length and are 8 to 40  km (5 to 25 mi) from the
plant site.  The surface fault is estimated to be 6.4 km (4 mi) long and 32 km (20 mi) northwest of Pantex
(M&H 1996a:3-8–3-10).

According to the Uniform Building Code, Pantex is on the boundary zone between Seismic Zones 0 and 1,
meaning that little or no damage could occur as a result of an earthquake.  This area is fairly free of  earthquakes
(DOE 1996a:3-165).  Between 1906 and 1986, as few as 36 earthquakes were felt by persons in the Texas
Panhandle.  The strongest reported had a Modified Mercalli Intensity of VI.  An earthquake of intensity VI is felt
by everyone but causes little damage to competent structures.  Many of the earthquake epicenters are associated
with the Amarillo Uplift, about 32 km (20 mi) north of Pantex.  An earthquake with a maximum horizontal
acceleration of 0.17g is calculated to have an annual probability of occurrence of 1 in 5,000 at Pantex (Barghusen
and Feit 1995:2.10–14).

There are no volcanic hazards at Pantex because there are no known areas of active volcanism in the Texas
Panhandle (DOE 1996a:3-165).  The nearest volcanic activity occurred 4,000 to 10,000 years ago in northeast
New Mexico (M&H 1996a:3-8).

Pantex is underlain by soils of the Pullman-Randall association, which consists of nearly level to gently sloping,
deep noncalcareous clays (i.e., clays containing no calcium carbonate [calcite]) and clay loams.  Pullman soils
underlie most of the Pantex area, but Randall soils occur in the vicinity of the playas and depressions
(DOE 1996a:3-165).  The Pullman soil is classified as prime farmland soil (M&H 1997:17).  Soils at Pantex are
acceptable for standard construction techniques ( DOE 1996a:3-165).  More detailed descriptions of the geology
and the soil conditions at Pantex are included in the Storage and Disposition PEIS (DOE 1996a:3-165, 3-166)
and the Environmental Information Document for the Pantex Plant EIS (M&H 1996a:3-1–3-53).
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3.4.6.2 Proposed Facility Location

The soil types near Zone 4 West are Pullman clay loam (0 to 1 percent and 1 to 3 percent slopes) and Osteocyte|
clay loam (1 to 3 percent slopes).  Neither of these soils is subject to liquefaction or is unstable (M&H 1997:17).

3.4.7 Water Resources

3.4.7.1 Surface Water

Surface water includes marine or freshwater bodies that occur above the ground surface, including rivers,
streams, lakes, ponds, rainwater catchments, embayments, and oceans.

3.4.7.1.1 General Site Description

Pantex is situated on a flat portion of the Southern High Plains of Texas.  No streams or rivers flow through
Pantex.  Major surface water in the vicinity includes the Canadian River, 27 km (17 mi) north of the plant,
Sweetwater Creek and the Salt Fork of the Red River, respectively 80 km (50 mi) and 32 km (20 mi) to the east,
and the Prairie Dog Fork of the Red River, 56 km (35 mi) to the south.  The Canadian River flows into Lake
Meredith about 40 km (25 mi) north of the plant.  Water from Lake Meredith is mixed with water pumped from
the Ogallala aquifer for use as drinking water for several Southern High Plains cities.  No hydrologic connections
exist to transport contaminants from Pantex into either the Canadian River or Lake Meredith (M&H 1996a:5-4,
5-5).

The only naturally occurring bodies of water on the plant site are the playas and very small, unnamed, intermittent
channels and ditches that may feed storm water into them.  There are three playas  (Playas 1, 2, and 3) on Pantex
property, two (Playas 4 and 5) on the Texas Tech University property, several adjacent to Pantex, and one, called
Pantex Lake, on DOE-owned property about 4 km (2.5 mi) northeast of the main portion of Pantex.  Pantex Lake
received discharges from the old sewage treatment facility from 1942 until the early 1970s; however, flows from
the wastewater treatment facility are now discharged to Playa 1 as permitted by the State of Texas and the EPA.
Currently, there are no industrial discharges diverted to Pantex Lake, Playa 3, or Playa 5, although all of the playas
receive surface water runoff from precipitation events (Barghusen and Feit 1995:2.10-17–2.10-20).

Studies have suggested that most of the recharge of the underlying Ogallala aquifer within the Southern High
Plains originates from water stored in the playas.  However, the playas are frequently dry because of the high,
naturally occurring evaporation rate combined with a rate of infiltration that normally exceeds the rate of inflow.|
Playas in the area of the plant may be as large as 1,220 m (4,000 ft) in diameter and more than 9 m (30 ft) deep.
Most of the playas are floored with a clay accumulation at the bottom that is lens shaped, being thickest in the
middle and thinning out toward the edges.  These clay floors may contain desiccation cracks up to 1.8 m (6 ft)
deep when the floor is dry (Barghusen and Feit 1995:2.10-17).

The only surface waterway that flows throughout the year is the one that receives flow from the Wastewater
Treatment Facility and discharges into Playa 1.  In 1996, discharge to the waterway was 1,242,400 l/day|
(328,200 gal/day).  The Wastewater Treatment Facility receives and treats sanitary waste flows and some|
process wastewater flows.  Effluent from the Wastewater Treatment Facility is monitored pursuant to the plant’s
NPDES permit and TNRCC permits.  The remaining channels and ditches contain flows only after storm events
(DOE 1997c:112). |

Industrial and storm-water discharges are authorized by State and Federal permits.  Pantex is authorized to
discharge wastewater into Playas 1, 2, and 4 under NPDES Permit TX0107107, issued June 1, 1996, and
TNRCC Wastewater Discharge Permit 02296, issued June 14, 1996.  These permits define the volume and quality
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of effluent flows that may be discharged to the playas.  Storm water from industrial activities is permitted to be
discharged into Playas 1, 2, 3, and 4 by general NPDES Permit TXR00G138, issued February 15, 1995.
Pollution prevention plans are required by this permit, which establishes 10 outfalls throughout Pantex where
effluent samples are to be taken (M&H 1997:15).  Pantex is currently transitioning to the new Multi-Sector
General Permit for Storm Water.  This permit will require monitoring at 8 storm water outfalls (Weinreich 1997).
Pantex is also authorized to discharge storm water from construction activities that disturb more than 2 ha
(5 acres) under the “Final NPDES General Permits for Storm Water Discharges from Construction Sites” (57
Federal Register 41176).  A notice of intent is filed for each individual construction project and a pollution
prevention plan is prepared and implemented.  No sampling requirements are associated with these permitted
activities (M&H 1997:15).  On September 14, 1998 (63 Federal Register 51164), the State of Texas was |
authorized by EPA to assume administration of the NPDES permit program.  While permits already issued by EPA |
will remain in effect until they expire or are replaced by a TNRCC-issued permit, this will ultimately result in |
consolidation of the industrial and storm-water discharge permits held by Pantex under the Texas Pollutant |
Discharge Elimination System (EPA 1998a). |

The playas are considered by the State of Texas to be “waters of the State.”  The Pantex playas have been
designated as jurisdictional wetlands, and therefore are also waters of the United States (DOE 1996a:3-157).
Including monitoring required by NPDES and TNRCC permits, surface water is monitored for radioactive and |
nonradioactive parameters at 37 onsite locations, including the playas (DOE 1997c:iii). |

Sampling data for surface waters at the site in 1996 showed that concentrations of radionuclides were similar
to historical levels and lower than the derived concentration guides for ingested water (DOE 1997c:table 10.2).
Moreover, little concern emerged during the monitoring of surface waters, and discharges to them, for a variety
of other parameters, including organics, metals, explosives, polychlorinated biphenyls, and pesticides.  Toluene
was detected twice at the wastewater treatment plant effluent outfall (Outfall 001); however, it was not detected
in the plant influent 30 days prior to sampling.  No noncompliances were reported at any of the other monitored
outfalls or sampling points on the site.  Throughout the 1996 sampling season, Pantex Lake was dry, and no
samples could be collected (DOE 1997c:116).

On December 2, 1997, EPA issued Mason & Hanger Corporation at Pantex an Administrative Order regarding
its NPDES Permit No. TX107107.  During 1997, Pantex periodically exceeded some discharge limits set by the
permit.  The exceedances included ammonia, oil and grease, total suspended solids, and total metals.  Although
Pantex exceeded the limits set by the EPA permit, based on all available data, the levels of constituents found in
the wastewater do not pose a threat to public health or the environment.  The Administrative Order required
correction of exceedances within 30 days, and for those exceedances that could not be corrected within 30 days,
submittal of a corrective action plan.  A comprehensive plan was submitted to EPA on December 22, 1997.  EPA
indicated that it intended to use the plan to develop a negotiated  compliance agreement.  The complaince |
agreement was signed on November 24, 1998 by DOE (Battley 1999). Pantex is proceeding with implementation
of its corrective action plan.  Corrective actions include upgrading the Wastewater Treatment Facility; soil
stabilization and erosion control measures; and operational, maintenance, and monitoring program modifications.
These engineered solutions are scheduled for completion in the year 2003 (Nava 1998; DOE 1999a). |

An EA was recently completed for the wastewater treatment plant upgrade (DOE 1999d) and a FONSI was |
issued (DOE 1999e).  As selected in the FONSI, the project to upgrade the existing Wastewater Treatment |
Facility will essentially involved the construction of a new, zero-discharge facility south of the current facility |
and outside the 100-year floodplain of Playa 1.  Specifically, two new lagoons will be constructed, one serving |
as a facultative treatment lagoon and the second as an irrigation water storage reservoir and alternate treatment |
lagoon.  The existing Wastewater Treatment Facility lagoon will be retained as a supplemental storage facility for |
treated wastewater effluent. |
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Beginning in 2003, instead of being discharged to Playa 1, treated effluents will be disposed of via land application|
for the irrigation of crops in cooperation with the Texas Tech University Research Farm.  Either a subsurface|
flow system, a center-pivot system, or an overland flow irrigation system will be used to apply effluents|
(DOE 1999d, 1999e).|

Water rights in Texas fall under the Doctrine of Prior Appropriations.  Under this doctrine, the user who first
appropriates water for a beneficial use has priority in the use of available water supplies over a user claiming
rights at a later time.  Courts also recognize riparian rights legally granted in Spanish-American Agreements.
TNRCC is the administrator for water rights and  the permit-issuing authority (DOE 1996a:3-160).  Because
Pantex does not use any surface water, it exerts no surface water rights.

Figure 3–23 shows the surface water drainage basins for each of the playas (DOE 1996f:4-76).  Storm-water
runoff from the industrialized areas of Pantex collects within the playas and the tailwater pit and does not flow
offsite.  Storm water that is collected in the tailwater pit at the northeast boundary of the site is pumped to a ditch
that flows to Playa 1 (M&H 1996a:5-7).  General flooding of some low-lying portions of Pantex could occur as
a result of runoff associated with precipitation and the subsequent filling of the playas.  Historically, there has
been no major flooding at the Pantex site (M&H 1996a:5-17–5-24; 1996b:2-11).  There are no federally
designated Wild and Scenic Rivers on the site (Barghusen and Feit 1995:2.10-2).

3.4.7.1.2 Proposed Facility Location

Most surface runoff near Zone 4 West flows to Playa 1(M&H 1996b:2-11; 1997:24).  However, a very small|
portion of this area flows to Playa 2.  The distance between the proposed surplus plutonium disposition facilities
and the drainage basin divide is sufficient to prevent storm-water flows from the proposed facilities from entering
Playa 2.  Playa 1 has a surface area of 32 ha (79 acres) and Playa 2, 30 ha (74 acres) (M&H 1996a:5-6).  A
review of flooding maps of the playas indicates that the 100-year flood elevation for Playa 1 is
1,073.4 m (3,522 ft) and for Playa 2 it is 1,074.7 m (3,526 ft).  The elevation of the proposed facilities is
1,084 m (3,556 ft) (DOE 1996f:4-77).

Playa 3 is upgradient from the proposed surplus plutonium disposition facilities and the 100-year flood elevation
is 1,086.5 m (3,565 ft).  The maps indicate that water elevations above that of the 100-year flood would result
in sheet overflow at shallow depths in the direction of the proposed facilities.  Figure 3–23 shows the
approximate extent of the floodplains at Pantex (DOE 1996b:4-76).

Results of surface water quality sampling from 1994 confirm that Pantex was in compliance with all water quality
regulations for Playa 1 and that, with the exception of a high water level in Playa 1 in July 1994 attributable to
a rainfall event, all permit requirements were met (DOE 1996a:3-157).
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Figure 3–23.  Locations of Floodplains and Playas at Pantex
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3.4.7.2 Groundwater

Aquifers are classified by Federal and State authorities according to use and quality.  The Federal classifications
include Class I, II, and III groundwater.  Class I groundwater is either the sole source of drinking water or is
ecologically vital.  Class IIA and IIB are current or potential sources of drinking water (or other beneficial use),
respectively.  Class III is not considered a potential source of drinking water and is of limited beneficial use.

3.4.7.2.1 General Site Description

The three primary hydrostratigraphic units, (i.e., separate layers of water), in the vicinity of Pantex are the
Blackwater Draw Formation, the Ogallala Formation, and the Triassic Dockum Group.  The units as a whole
constitute the vadose (unsaturated) zone, the saturated perched aquifer zone, and the lower, saturated main
aquifer below the site (M&H 1996a:4-1).

The Blackwater Draw Formation has been identified as the most widespread post-Ogallala unit throughout the
Southern High Plains.  It consists of modified eolian sands and silts interbedded with numerous caliches
composed of variably cemented carbonate layers and nodules.  The thickness of the Blackwater Draw Formation
at Pantex is variable, ranging from 15 to 24 m (50 to 80 ft) (M&H 1996a:4-4).

The High Plains aquifer, commonly referred to as the Ogallala aquifer, underlies the southern part of the Great
Plains physiographic province.  It is the primary water source for the Texas Panhandle and eastern New Mexico.
The Ogallala aquifer in the vicinity of Pantex consists primarily of the saturated lower Ogallala Formation,
although water is also produced from strata as old as Permian (M&H 1996a:4-4).

The Ogallala aquifer exists in unconfined conditions.  Recharge occurs from precipitation and subsequent
infiltration of surface water either through surface soils or through focused recharge from the numerous playas
that occur across the area.  Direct recharge of the aquifer can occur in those limited areas where the aquifer
formation is at the surface, but no outcrops exist at Pantex.  Recent evidence supports significant recharge of
the aquifer below the playas in the Southern High Plains; however, evidence of such recharge has not been
determined for the Ogallala aquifer at Pantex (M&H 1996a:4-1).  

Depths to the Ogallala aquifer generally run parallel to the regional land surface, which dips gently from northwest|
to southeast (M&H 1996a:3-36, 4-15).  The depth to the Ogallala aquifer at Pantex varies from about 104 m (341|
ft) at the southern boundary to 140 m (459 ft) at the northern boundary (M&H 1997:14).  This south-to-north|
groundwater flow contrasts with the regional northwest-to-southeast trend of the remaining portion of the|
Southern High Plains.  Localized disruption of these generalized flow patterns can occur where significant
withdrawals are made, such as near the city of Amarillo Carson County well field about 3.2 km (2 mi) northeast
of Pantex (M&H 1996a:4-1).

The Triassic Dockum Group underlying the Ogallala Formation is believed to be as thick as 30 m (100 ft) under|
Pantex.  The lateral extent, thickness, and hydraulic characteristics of this group have not been established
beneath Pantex, and well logs usually identify these only as Triassic or red beds (M&H 1996a:4-4, 4-5).|
However, limited data from regional hydrogeologic studies of the Dockum Group divide it into an upper and a|
lower section, with only the Lower Dockum Group inferred to exist beneath portions of Carson County,|
including the southwest portion where Pantex is located.  The Lower Dockum Group consists predominantly|
of fine to coarse-grained sandstones and granular and pebble conglomerate along with mudstone sequences of|
alluvial, deltaic, and lacustrine origin.  It has a thickness of less than 61 m (200 ft) beneath southwestern Carson|
County, consistent with site-specific data (Dutton and Simpkins 1986:3-4).|
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The water-bearing stratum of the Lower Dockum Group is the Lower Dockum aquifer.  Regionally, the surface
of the aquifer lies 91 to 213 m (300 to 700 ft) below the water table of the Ogallala aquifer and below the base
of the Ogallala Formation (Dutton and Simpkins 1986:13).  Any interconnection between the High Plains
(Ogallala) aquifer system and the Lower Dockum aquifer across most of the Southern High Plains is thought to
be poor at best, with little current recharge occurring (having ended during the Pleistocene epoch) (Dutton and
Simpkins 1986:13, 24).  Although at Pantex the upper confining layer of the Lower Dockum aquifer is absent,
there are indications that it may be hydraulically connected to the overlying Ogallala aquifer. (M&H 1996a:4-7,
4-15-16).

The two main water-bearing units beneath the plant are the Tertiary Ogallala Formation and the Triassic Dockum
Group.  Two water-bearing zones in the Ogallala Formation are present beneath the plant. The first is a perched
water zone above the main zone of saturation.  One of these is present beneath Playa 1.  The perched water zones
consist of discontinuous perched water lenses, the lateral extent of which has not been fully determined.  The
second and deeper water-bearing zone is the Ogallala aquifer, which is the primary source of water for drinking,
irrigation, and commercial uses (M&H 1996a:4-5).  In general, factors such as well yield, depth to water, and |
high solids content limit production of the Lower Dockum Group aquifer for potable purposes.  Irrigation water |
is supplied by the Dockum Group rather than the Ogallala Formation in locations to the west and south of Pantex, |
but Ogallala water is reportedly mixed with groundwater from the Dockum Group to meet the potable water |
needs of a few municipalities (Dutton and Simpkins 1986:3, 21, 22).  There are no designated sole source |
aquifers near Pantex (Barghusen and Feit 1995:2.10-2).

Five production wells in the northeast corner of Pantex provide water for the plant’s needs (DOE 1996a:3-162).
Pantex water use has decreased during the period from 1991 to 1995 by 231 million l (61 million gal), from a
maximum of 848 million l (224 million gal) of water in 1991, to 617 million l (163 million gal) of water in 1995
(M&H 1996a:4-33, 9-8).  In 1995, the city of Amarillo produced 23.6 billion l (6.2 billion gal) of water from the
Ogallala aquifer via the Carson County well fields.  In addition, approximately 101 billion l (27 billion gal) of water
were applied for irrigation in Carson County in 1995 (DOE 1996f:4-104).

Groundwater is controlled by the individual landowner in Texas through the Doctrine of Prior Appropriations
(DOE 1996a:3-160).  TNRCC and the Texas Water Development Board are the two State agencies with major
involvement in groundwater fact finding, data gathering, and analysis.  Groundwater management is the
responsibility of local jurisdictions through Groundwater Management Districts.  Pantex is in Panhandle
Groundwater District 3, which has the authority to require permits and limit the quantity of water pumped.
Historically, the Panhandle Groundwater Conservation District has not limited the quantity of water pumped. |
However, for wells drilled after July 19, 1995, that produce more than 1,300,000 1/yr (350,000 gal/yr) per acre |
owned, landowners will be required to obtain a High Production Permit from the Panhandle Groundwater |
Conservation District (DOE 1996f:4-105). |

As described in Section 3.4.10.1, the DOE-owned portion of Pantex is approximately 41 km  (4,100 ha or2

10,100 acres) in area.  Therefore, a High Production Permit would be required if DOE were to exceed
approximately 13 billion 1/yr (3.4 billion gal/yr) of groundwater withdrawals.  As shown in Table 3–36, the
current usage is about 850 million 1/yr (225 million gal/yr), with a system capacity of about 3.8 billion 1/yr
(1 billion gal/yr).  Further detail on the groundwater resources at Pantex may be found in the Storage and
Disposition PEIS (DOE 1996a) and the Environmental Information Document: The Continued Operation of the
Pantex Plant and Associated  Storage of Nuclear Weapon Components EIS (M&H 1996a).

3.4.7.2.2 Proposed Facility Location
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Given the nature and extent of the Ogallala aquifer, the general site description is believed to be representative of
conditions beneath Zone 4 West.  Water for the proposed facilities would be supplied from the existing site water|
system, which uses groundwater; no surface water would be used (M&H 1997:13).

3.4.8 Ecological Resources

Ecological resources are defined as terrestrial (predominantly land) and aquatic (predominantly water) ecosystems
characterized by the presence of native and naturalized plants and animals.  For the purposes of this SPD EIS,
those ecosystems are differentiated in terms of habitat support of threatened, endangered, and other special-status
species—that is, “sensitive” versus “nonsensitive” habitat.

3.4.8.1 Nonsensitive Habitat

Nonsensitive habitat comprises those terrestrial and aquatic areas of the site that typically support the region’s
major plant and animal species.

3.4.8.1.1 General Site Description

Pantex is on a treeless portion of the High Plains where 229 plant species and numerous animal species thrive
(DOE 1996a:3-166).  Short-grass prairie grasslands were the native vegetation until the prairie was converted
to agricultural use for crops, grazing, or protective vegetative cover under the Conservation Reserve Program.
The few remaining native grassland areas are heavily grazed by livestock.  Such grazing has transformed much
of the rangeland from the native blue grama-buffalo grass to brush, forbs, or cacti.  Essentially all land at Pantex
has been managed or disturbed to some degree.  The following five basic habitat types have been|
identified: operational areas, grasslands, mowed areas, agricultural croplands, and playas as shown in Figure 3–24
(Battelle and M&H 1996:8, 11).

Animal species found at Pantex include 7 species of amphibians, 43 species of birds, 19 species of mammals,
and 8 species of reptiles.  Common bird species known to exist in the vicinity of Pantex include the western
meadowlark, mourning dove, horned lark, and several species of sparrows.  Raptors on the site include the
Swainson’s hawk, American kestrel, and burrowing owl.  Frequently sighted mammals include the black-tailed
jackrabbit, black-tailed prairie dog, and hispid cotton rat.  Although hunting is not permitted on the site, game
animals include the desert cottontail, northern bobwhite, scaled quail, and numerous waterfowl.  Predators
present include the badger and coyote (DOE 1996a:3-166).

Aquatic habitats are limited to Playa 1, several wastewater treatment lagoons, and ditches, and five playas that
contain water after precipitation events (Playas 2, 3, 4, and 5, and Pantex Lake).  Vegetation in these areas is quite
variable.  Playa 1 receives treated effluent from the wastewater treatment facility, and because of this year round
flow supports extensive stands of barewaist cattail, tule, or soft-stemmed bulrush.  Playa 2 is nearly covered with
smartweeds, while longspike spikerush is the most abundant species at Playa 3.  Pantex Lake, the largest playa,
supports a large number of species, longspike spikerush and wooly bursage being the most common, as is the
case for Playa 4.  Playa 5 is on Texas Tech University property and is not influenced by Pantex activities.  The
diversity of macroinvertebrates is playa-specific, and more than 80 species have been recorded (Battelle and
M&H 1996:20–22).

Birds are the most conspicuous animal associated with the playas in terms of numbers, diversity, and biomass.
Situated along the central flyway migratory route, the playas provide valuable habitat for migration, wintering,
and nesting.  The most common wintering ducks are mallards, northern pintails, green-winged teals, and
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American wigeons.  Species known to breed in playas include the mallard, northern pintail, blue-winged teal,
cinnamon teal, northern bobwhite, western meadowlark, yellow-headed blackbird, red-winged blackbird, and
ring-necked pheasant (Battelle and M&H 1996:22).

3.4.8.1.2 Proposed Facility Location

The immediate environs of  Zone 4 West are mowed for security and fire protection purposes.  The security|
fencing system around Zone 4 West contains bare ground, whereas the interior of the zone contains areas of|
buffalo grass between structures (M&H 1997:20).  An agricultural area northwest of Zone 4 West is regularly|
planted with winter wheat.  South of the zone is a previously cultivated area that has been revegetated with native
grass species of buffalo grass, blue grama, and sideoats grama (King 1997a:8).  Several animal species could be
present in and around Zone 4 West.  Mammals sighted in this area include the cottontail rabbit, black-tailed|
jackrabbit, striped skunk, coyote, and thirteen-lined ground squirrel.  Reptiles and amphibians known to inhabit
the area include the prairie rattlesnake, Texas horned lizard, Great Plains skink, bull snake, Great Plains toad,
plains spadefoot toad, and tiger salamander.  Birds found in the area include the western burrowing owl, western
meadowlark, western kingbird, eastern kingbird, American kestrel, horned lark, mourning dove, pigeon,
grasshopper sparrow, and numerous waterfowl and other species associated with wetlands (King 1997a:8;
M&H 1997:20). 

3.4.8.2 Sensitive Habitat

Sensitive habitat comprises those terrestrial and aquatic (including designated wetlands) areas of the site that
support threatened and endangered, State-protected, and other special-status plant and animal species.7

3.4.8.2.1 General Site Description

Playas 1, 2, 3, and 4 and Pantex Lake have been designated by USACE as jurisdictional wetlands and are therefore
regulated pursuant to Section 404 of the Clean Water Act (Battelle and M&H 1996:20).

Ten threatened, endangered, or other special-status species listed by the Federal Government or the State of
Texas may be found in the vicinity of Pantex, as shown in Table 3.5.6–1 in the Storage and Disposition PEIS
(DOE 1996a:3-166).

3.4.8.2.2 Proposed Facility Location

Portions of the drainage basins for Playas 1, 2, and 3 lie in or near Zone 4 (see Figure 3-23).  Some shorebirds
and waterfowl (e.g., grebes, blackbirds, teals, ducks, and heron) nest or feed within the grasslands and cultivated
fields associated with these playas (King 1997a; M&H 1997:21).

Although there is no critical habitat for any threatened or endangered species at Pantex, four special-status species|
may be found within the environs of Zone 4 West, as shown in Table 3–35.  The ferruginous hawk is a common|
winter resident that feeds on prairie dogs and cottontail rabbits.  The area west of Zone 4 West is a potential|
feeding location because of its prairie dog towns.  The prairie dogs are removed from this area at least annually.
Also associated with the prairie dog towns is the western burrowing owl.  Up to 10 pairs have been identified
as nesting in the area just west of Zone 4 West.  Although not observed anywhere on Pantex since 1996, the|
swift fox (Vulpes velox), a candidate for Federal listing as a threatened or endangered species, may be present|


